The onset of oncogene hypomethylation in the livers of rats fed methyl-deficient, amino acid-defined diets.
This study examines proto-oncogene hypomethylation in rat livers during the early stages of hepatocarcinogenesis by dietary methyl deprivation in the presence and absence of initiation by diethylnitrosamine (DEN). Male weanling F344 rats were fed a complete diet, or a diet deficient in methionine and choline (MDD). Half the animals in each dietary group were given a single initiating dose of DEN (20 mg/kg). Animals from each of the treatment groups were killed at 1, 3, 8, 16 and 32 weeks, and hepatic DNA was isolated. This DNA was digested with the restriction enzymes MspI and HpaII to determine the extent of methylation of the CCGG sequences in c-Ha-ras, c-Ki-ras and c-fos proto-oncogenes. The results indicate that the administration of the MDD produced hypomethylation of these proto-oncogenes at all times investigated, independent of DEN initiation. The methylation changes in the c-Ha-ras gene increased in intensity throughout the experiment until at 32 weeks they were similar to the patterns seen in both neoplastic and preneoplastic livers of rats fed the deficient diet for 18 months. These results demonstrate that early, selective hypomethylation of some, but not all, CCGG sites occurs in rats undergoing hepatocarcinogenesis by dietary methyl deprivation.